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To the Participants; 
The landscape is truly beautiful only when we understand the var1r:d 
forces that have worked through the ages to develop it. This understanding 
leads to increasing enjo~ent and appreciation of the natural features about 
us. 
The Geological Science Field Trip program is designed to acquaint 
y\)U with the landscape, rock and mineral resources, and the geological 
rrocesses that have led to their origin. With this program, we hope to 
stimulate a general interest in the geology of Illinois and a greater 
appreciation of the state's vast mineral resources and their importance 
to the over-all economy. 
We encourage you to ask the tour leaders any questions that may 
occur to you during the trip. Discussion often clarifies points that other-
wise would remain confused to many of the participants. We also invite 
your written comments upon the conduct of the trips so that we might improve 
them as much as possible. 
Additional copies of this guide leaflet. as well as itineraries 
for trips thet have been held in the past, may be obtained free of charge 
by writing t~ the Illinois State Geological Survey. 
We hope you enjoy today 1 s trip and will come again. 
' . 
CARRIER MILLS GEOJ,OGICAL SCIENCE FIELD TRIP 
Itinerary 
0.0 0.0 Assemble in driveway on the east side of Carrier Mills High School. 
0.0 0.0 STOP. Turn left on Highway 45. 
0.4 0.4 City Water lvorks. Leaving village of Carrier Mills. 
Note how flat and poorly-drained the terrain is in this area. 
In very wet weather or during spring thaw this area is susceptible to 
flooding, and many times this highway has been submerged. Between 
Carrier Mills and Stop 1, ~d later when we drive through Harrisburg 
to Stop 3, we will be crosBing the bottom of an old glacial lake that 
once covered this area. The following is a brief discussion of the 
glacial lake and the development of the flat topography. 
There were four major periods of glaciation in Illinois during 
the Pleistocene Epoch or "Great Ice Age". Each of the major glacial 
advances was ended by climatic warming and recession of the glaciers. 
Of the four major advances the Illinoian was the most extensive, at 
its maximum covering over 90% of Illinois. In the Carrier Mills-
Harrisburg area we are on the very fringe of the area glaciated during 
Illinoian time. The ice advanced to a line approximataly parallel to 
the base of the Pennsylvanian escarpment south of Equallty. If you 
had been standing atop this high bluff during Illinoian time, toward 
the north you would have seen a vast sheet of glacial ice covering the 
countryside. Any effects of the Illinoian glacier in the immediate 
field trip area have been destroyed by erosion. 
The last glacier to invade Illinois·., . the Wisconsinan, advanced 
only as far south as Shelbyville. However, the effects of the 
Wisconsinan glaciation were strongly felt in this area. The melting 
ice released a large volume of water down the Ohio, Wabash, Little 
Wabash, and Embaress Rivers. This meltwater carried a heavy load of 
sand and gravel which gradually filled the Wabash and Ohio Valleys. 
The valley floor of the Ohio was raised above its former level more 
rapidly than the valley floors of its tributary streams. In this 
area the valley fill acted as a dam across the mouth of the Saline 
River valley, behind which an immense backwater lake was formed. In 
this lake, which extended far up the branch valleys. ;of · the Saline Rive!;', 
lake sediments were deposited. Clay, silt, and sand accumulated to 
depths of more than 150 feet in deep parts of the Saline River valley. 
The very flat topography of the present Saline River valley lies 
on the former glacial lake bed. This area still floods with Ohio River 
backwater from time to time, and the Pleistocene lake sediments are 
thinly veneered with Recent alluvial sediments. The flood of 1937 is 
believed to have formed a lake approximately the size of the glacial 
lake which existed here for about 700 years. 
3.5 3.9 On the right side of the highway a dragline and other shovels are 
working in the strip mine of the Stonefort Coal Mining Co. On the 
left are spoil piles from an abandoned strip mine. SLOW DOWN as you 
approach the hill. 
0.4 4.3 
0.2 4.5 
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Turn left. Use extreme CAUTION. J 
Spoil piles from former strip mi~ing operations flank both sides of 
the road. At various times the itinerary passes through similar 
mined out areas. ~ 
t 
' ! 
0.65 5.15 Turn left. Stop 1. Abandoned s!rip mine. 
Two coals, the Davis Coal .(sc\lbmerged), and the DeKoven Coal 
exposed in the highwall, were min·ed here. 
The Davis and DeKoven Coals oecur in the upper part of the Penn-
sylvanian Spoon Formation. In w~Jtern Saline and eastern Williamson 
Counties the stratigraphic interf~l between these two coals is 
sometimes only 10 to 20 feet, so , that both can be mined at the same 
time. Both coals are bright-banded coals with a prominently developed 
cleat (vertical planes of fractur~) that results in a large percentage 
of small-sized pieces in the min~ coal. Estimated strippable reserves 
of the Davis and DeKoven Coals in-Saline and Williamson Counties are 
about 131 million tons. 
fennsylvanian section exposed in high wall 
Thickness 
Pennsylvanian System 
Kewanee Group 
Spoon Formation 
Palzo Sandstone Member 
Covered interval with large sandstone 
blocks on surface. 
Shale, greenish gray, thickness uncertain 
Shale, black, slaty 
Shale, dark gray to black, fissile in part, 
very carbonaceous in bottom 2 inches 
Coal, soft, top 4 inches much weathered 
Underclay, light gray, slip-fractured, 
numerous carbonaceous root remains, micaceous 
grades into 
Clay, increasingly sandy downward, may be 
weathered sandstone in lower part 
Sandstone, light gray, weathering brown, medium-
grained, micaceous, dirty, massive in benches 
30 1 
S' 
1' 
1' 
1' 
2' 
up to 1% feet thick 10' 
Siltstone, gray to dark gray, well la~inated, 
carbonaceous, thin, light gray sandstone 
lenses, massive at bottom 
Shale, gray to dark gray, slightly silty, well 
laminated 
Shale, dark gray to black, relatively soft 
and earthy 
DeKoven Coal Member, normally bright-banded 
Underclay, light gray, silty, soft, friable, 
root remains 
Clay, light greenish gray, silty, friable 
Sandstone, gray, weathering olive-green, 
sha1y partings, dirty, massive, cross-bedded 
5' 
20' 
3' 
1' 
2' 
6" 
9" 
1" 
6" 
6" 
9" 
3" 
8" 
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Pennsylvanian section (Continued) 
Shale, medium gray, iron-stained on 
partings, laminated 
Shale, black, fissile 
Underclay 
Total thickness 
Thickness 
4' 
1' 10" 
1' 
The bedrock in the vicinity of Carrier Mills is of Pennsylvanian 
age. The Pennsylvanian rocks contain all of Illinois' minable coal 
beds, whose minable reserves are estimated to be 137 billion tons. 
In addition to the coals, there are many different types of 
sedimentary rocks in the Pennsylvanian System. In Illinois, coals 
are commonly overlain by black sheety shale ("roof slate") followed 
by limestone with marine fossils. The limestone is usually overlain 
by gray shale also containing marine fossils. Beneath the coal there 
is an underclay, in turn sometimes underlain by limestone or shale, 
then sandstone. 
This type of rhythmic succession of different kinds of strata is 
repeated in much the same sequence some 50 times where the Pennsylvanian 
rocks are thickest. Each rhythmic succession of Pennsylvanian rocks 
is called a cyclothem. An attached sheet shows an ideally complete 
cyclothem, but seldom do we find all the units present. 
The thickness of the Pennsylvanian System and individual cyclothems 
varies greatly from place to place. An exampie of this is the interval 
between the Colchester {No. 2) Coal and the base of the Pennsylvanian. 
This interval averages about 125 feet in western Illinois, while in the 
southeastern part of the state this part of the Pennsylvanian column is 
represented by about 1200 feet of strata. Although deposition started 
relatively early in Pennsylvanian time in western Illinois, it either 
proceeded very slowly or was interrupted frequently by intervals when 
no sediments were deposited. 
There is no area in the world today that has conditions exactly 
like those which existed during "Coal Measures" time. The many 
different rock types in the Pennsylvanian System indicate t~at many 
rapid and repeated changes of environ:n~nt took place. At that time, 
rivers were bringing sediments from the north and east, possibly from 
as far away as the present Atlantic coast and the region south of the 
Hudson Bay. The Midwest was a low, flat, swampy area lying just a 
little above sea level, but subject to frequent marine invasions as 
the land rose or sank or the sea level raised or lowered. 
That these conditions existed is evident from the nature of the 
sediments. Many of the shales, limestones, and ironstones above the 
coals contain marine fossils. The coals are believed to have formed 
in broad fresh-water marshes somewhat like the present-day Dismal 
Swamp of Virginia. Most of the sandstones, conglomerates, underclays, 
underclay limestones, and some shales probably accumulated in fresh-
water environments such as river valleys, lagoons, or lowland plains. 
• 
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The plants and trees that grew in "Coal Measures" time were very 
luxuriant. In the jungle-like growths, the plants most common were 
huge tree ferns that had fronds five or six feet long and grew to a 
height of more than 50 feet. Along with them were seed ferns, now 
extinct; giant scouring rushes; and large trees, which grew to heights 
of 100 feet or more. 
The large trees we find preserved in the coals do not have growth 
rings. The luxuriant growth and lack of growth rings probably indi-
cates that the climate that prevailed at this time was warm and 
without seasonal change. As the plants fell into the swampy waters, 
they were partially preserved, buried by later sediments and converted 
into coal. 
0.5 5.65 The break in the road ·at this point is controlled by sandstone. Notice 
the outcrops on either side. 
0.05 S.70 CAUTION. Narrow one-lane bridge • 
0.05 5.75 Note Pennsylvanian sandstone cropping out in road-cut on the left. 
0.2 5.95 Turn left. 
0.6 6.55 STOP. Route 45. Turn left. Use extreme CAUTION. 
0.95 7.5 Bridge over South Fork Saline River. SLOW DOWN. 
0.2 7.7 Turn right at sign pointing to Stonefort Coal Mining eompany. CAUTION. 
UNGUARDED RAILROAD CROSSING. 
1.0 8.7 A large 60 yard drag line is being assembled straight ahead from this 
Y intersection. Use extreme CAUTION in this area. Turn left. 
0.05 8.75 Railroad spur. Continue ahead. Bear left. 
1.3 10.05 Entrance to Will Scarlett Mine of Stonefort Coal Mining Company on 
right. Proceed ahead. 
0.8 10.85 Turn right. 
0~5 11.35 Crossroads. Continue ahead. 
0.6 11.95 Crossroads. Continue ahead. 
0.1 12.05 Bridge over South Fork of Saline River. 
0.35 12.40 Bridge. 
0.05 12.45 Turn left. 
o.45 12.9 Turn right. 
0.25 13.15 Bear left. 
0.5 13.65 T-road. Turn right. 
0.45 14.10 Crossroads just short of unguarded railroad crossing. Turn left. 
o.s· 14.6 
• 
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Stop 2. Absher dike area. Igneous dikes in Harrisburg (No. 5) 
Coal. Fossil collecting in the St. David Limestone. 
Walk north along lane to the old abandoned mine buildings. The 
dikes are about 75 feet beyond the buildings. 
The only igneous rocks native to Illinois are a group of dikes 
and sills and some explosion breccias exposed in Hardin, Pope, Saline, 
Gallatin and Williamson Counties. Igneous dikes also occur in the 
neighboring states of Kentucky and Tennessee. Dikes and sills are 
tabular rock bodies that have intruded into previously formed rocks. 
The term igneous implies that the rock was molten at the time of 
intrusion. 
Dikes are discordant tabular bodies that cut across the structure 
of other rocks, whereas sills have intruded parallel to layers (such 
as bedding) of the country rock and are concordant. Nearly all of 
the igneous rocks in Illinois are dikes. The surface exposure of a 
dike is an elongate body with nearly parallel to slightly tapering 
sides, resembling a book which has been buried with only the top edge 
exposed. 
Figure 1 shows the distribution of ig&eous intrusions in Illinois. 
Note that there are two distinct areas where intrusions are concentrated. 
However, the similarity of the rock types and the nearly uniform strike 
(direction of trend) of the dikes in both areas suggest that they all 
belong to the same system. It is reasonable to assume that there are 
also many intrusions in the barren area south of Harrisburg and north of 
Hicks Dome, but many times they have not been reported when encountered 
during mining. Another factor to consider is that these basic igneous 
rocks decay rapidly by weathering and rarely occur in natural outcrops. 
There are two prominent exposures of mica peridodite dikes in this 
~~p4Rqed strip mine. Both strike N. 40° W. and are about 50 feet 
apart. The smaller dike tapers from 10 feet thick at the northwest end 
to about 18 inches approximately 200 feet to the southeast. The larger 
dike is 17 feet thick at its northwest end but is covered with rock 
debris toward the southeast and cannot be measured. 
The heat of the intrusions produced narrow zones of dull, dark 
gray, finely vesicular natural coke at the dike contacts. These zones 
of coke are only about 6 inches thick, and they abruptly grade into 
unaltered coal. The amount of coal that was destroyed is very small, 
and other than being a slight nuisance when encountered during mining 
operations, the dikes present no serious economic p~oblem. 
The dike rock is generally dark gray or dark greenish gray when 
fresh and light green to buff with a chalky appearance when highly 
weathered. The rock has a porphyritic texture which means that there 
are large crystals in the finer-grained ground mass. Large flakes of 
biotite mica give the rock a speckled appearance. The slightly 
weathered rock shows the porphyritic texture better than the darker, 
less altered rock. 
The large crystals, or phenocrysts, include biotite mica, serpen-
tine, pyroxene, and olivine. Under a microscope, several other minerals 
can be identified. Not all of the dike rocks can be classified because 
z 
0 
Cl) 
~ 
..., 
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their original composition has been obliterated by alteration of the 
original minerals to calcite and serpentine. However, since their 
similarities outnumber their differences, it is reasonable to assume 
that they all came from the same source. The mineral composition of 
these rocks classifies them as mica-peridotites. 
Fig. 1. Distribution of Igneous Dikes and Sills in Illinois 
----- - -· J 
I .. · :'.,Omaha Dome 
.... \ 
\ 
\ 
~ I) I 
'\: Harrisburg, 
1
. 
""' \ 
,, 
! 
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POPE 
Key 
' Dike, showing strike 
+ Igneous body of uncertain form 
Sill 
Drill hole penetrating igneous rock 
o Explosion breccia 
The mica-peridotite dikes present a difficult Pfoblem as to their 
origin. Temperatures around 1400° C. are necessary to melt this kind 
of rock in the laboratory. Molten material intruded at 1400° C. would 
be expected to severely affect the country rock, baking and altering 
it some distance from the contacts. Upon suddenly coming into contact 
v1ith cool country rock, a molten rock mass of high ·. temperature general-
ly for~ a glassy chilled zone at its margins. The chilled zone 
0.0 14.6 
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results frum extrelt.ely rap : d cool i ng which doesn•t give crystals time 
to grow as large as in the more slowly cooling interior. However, ho 
chilled margins or extensive alteration of the country rock are 
associated with the Illinois dikes. The only temperature effect that 
occurred was a slight coking of the coal along the dike margins. 
Survey geologist Kenneth Clegg analyzed the natural coke, and the 
results indicate a maximum heating to 600° C. along the dike contacts 
at the time of intrusion. It is probable that the dikes were intruded 
after they had already partially solidified into a crystal mush. 
Thus even at this rather low temperature the crystal mush, which may 
have been as much as 50% crystallized, was still very mobile. 
Data are not sufficient to establish the exact time of intrusion. 
Intrusion of strata as much as 40 feet above the Herrin (No. 6) Coal 
is known, and Pleistocene drift of Illinoian age has been observed 
overlying eroded dikes here in Williamson County. On this basis these 
dikes can be dated as post Middle Kewanee and pre-Illinoian. However, 
field evidence in the fluorspar district indicates that intrusion of 
igneous dikes there occurred before an episode of ~jor faulting at 
the close of Permian time. 
Geologist -T.W. · s~ern of the United States Geological Survey has 
recently reported a Cretaceous age for an igneous intrusion near Hicks 
Dome in Illinois based on radioactive dating. 
Fossil Collecting 
The very fossiliferous St. David Limestone occurs about 10 feet 
above the Harrisburg (No. 5) Coal at this stop. Along the west side 
of the lane, large slump blocks of this gray, argillaceous limestone 
afford good fossil collecting. With patience one can collect very 
good specimens of crinoids, gastropods, cephalopods, pelecypods, 
brachiopods, bryozoans, corals and trilobites. 
Continue ahead (northwest). 
1.15 15.75 T-road. Continue straight ahead. 
1.15 16.9 
0.05 16.95 
0.4 17.35 
0.0 17.35 
0.1 17.45 
0.05 17.5 
0.3 17.8 
Strip pit on left side of road. The coal being mined is the Harrisburg 
(No. 5} Coal. The thin coal in the upper part of the highwall is the 
Briar Hill (No. SA) Coal. The Briar Hill is only about 15 inches thick 
here, and it is not being mined. 
Crossroads. Turn right. This is a mine haulage road--BE CAREFUL. 
Crossroads. Continue ahead. 
On the right is a tipple of the Delta Mine, Ayrshire Collieries. 
Continue straight ahead. 
Mine haulage road. Bear left. 
Railroad spur crossing. 
T-road. Continue straight ahead. 
0.2 18.0 Y-intersection. Bear right. 
18.1 
0.5 19.2 
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~TbP. Cro~stodd~ ~ i l~ ~6u11ty road. Turn left and cross railroad 
track~. 
STOP. T-intersection with Route 13. Turn right. CAUTION. 
2.0 21.2 Cross Bankston Fork Creek. 
0.25 21.45 Cross railroad tracks. 
5.2 26.65 Carrier Mills Road. T-road to right. Continue ahead (east). 
3.2 29.85 SPEED ZONE. Drive with CAUTION. 
0.5 30.35 Railroad crossing. 
0,2 30.55 END SPEED ZONE. 
0.45 31.0 Entering Harrisburg City Limits. SLOW DOWN. 
1.0 32.0 STOP-LIGHT. Southwest corner of Court House Square. 
0.05 32.05 STOP. Continue ahead (east) on Route 13. 
0.35 32.4 Railroad crossing. CAUTION. 
0.05 32.45 STOP-LIGHT, Routes 13, 34, and 45. CAUTION. Continue straight 
ahead on Route 13. 
1.0 33.45 On the right in the distance is the escarpment of Cave Hill. The 
front of the escarpment marks the approximate position of the 
Shawneetown Fault, a major structural ~~~~ure which crosses the field 
trip area from east to west, passing~ of Horseshoe, beyond 
which tt turns abruptly southward past Cave Hill and Stone Face 
(See map on next page). The fault gradually dies out southward into 
the Shawneetown Anticline. The Shawneetown Fault is a high-angle 
reverse fault with vertical displacement& as great as 3700 feet. 
A fault is a fracture in the earth's crust along which there 
has been relative movement of the opposing blocks. The fractures 
are usually inclined planes, and when the hanging wall (the block 
above the fracture) has moved up relative to the footwall (the block 
below the fracture), the fault is called a reverse fault. When the 
hanging wall has moved down relative to the footwall, the fault is 
a normal fault. Reverse faults are caused by compression, whereas 
normal faults are caused by tension. 
At Stop 4 and along the following part of the itinerary we 
shall see some of the effects of the intense crustal disturbances 
which took place in southern Illinois during late Paleozoic time and 
possibly later. The field trip area lies on the northwestern edge 
of a belt of rather intensely faulted and folded Paleozoic sedimentary 
rocks, which crosses extreme southern Illinois and western Kentucky 
(See attached geologic map of Illinois). This belt, which includes 
the Illinois-Kentucky fluorspar district, is cut by a large number 
of high-angle faults. The faulting is believed by some geologists 
to have occurred after the region had been arched into a broad dome 
by the emplacement of a large, deep-seated igneous mass. Partial 
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witl~drawal of the moltc11 r11ass prior to solidification then caused 
collapse of the dome, accompanied by the faulting. The presence 
of the igneous body has not been proven conclusively, but it is 
ascribed as having been the source of the peridotite dikes, such as 
the ones at Stop 2, which occur within the faulted belt. This 
intrusion is also believed to have been the source of the fluorine-
bearing solutions which formed the fluorspar deposits. 
2.9 36.35 No. 6 Coal has been mined on the small hills to the right of the 
highway. 
1.4 37.75 Eldorado Road. Continue ahead (eas~) . 
1.0 38.75 Toward the southeast on the right, note the dragline that is operating 
in the No. 5 Coal. 
0.2 38.95 Abandoned strip mine in the No. 6 Coal on the left side of the road. 
1.3 40.25 Note the dark patch in the field on the right. This is a natural 
coal outcrop that is badly weathered. 
0.9 41.15 Railroad crossing. CAUTION. 
0.5 41.65 Towards the northeast on the left, in the direction of the house 
with the red roof, note the coal cropping out in the toe of th~ hitl. 
0.8 42.45 Junction. Continue to the right. 
0.25 42.7 Junction with 142. Continue straight ahead on 142 into Equality. 
Note old salt works marker on right side of the highway. 
0.75 43.45 City Limits of Equality. Proceed with CAUTION. 
0.05 43.5 T-road intersection. Turn right onto black-top road. 
0.3 43.8 Cross railroad track. CAUTION. 
0.1 43.9 Cross Saline River. 
0.5 44.4 T-road intersection. Continue ahead4 
1.4 45.8 T-road intersection. Continue ahead and turn right. 
1.4 47.2 On the right in the distance are old strip mines in the No. 5 Coal. 
0 ~ 15 47 . 95 Twin bridges~ 
0.15 48.1 T-road intersection. Turn left into Horseshoe Gap. This narrow 
valley has been eroded along a fault which breaches the Caseyville 
Cuesta. 
0.5 48.6 Note bedrock on right, dipping to the south. 
0.05 48.65 T-road intersection. Continue straight ahead. Turn right at 
entrance into the Saline County Conservation Area. 
0.25 48.9 Y intersection. Bear left. 
0.2 49.1 
0.0 49.1 
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Parking area at Glenn 0. J~ne .. s · L~e, Stop 3. Lunch. 
JQnes Lake lies in a strike valley eroded in Pennsylvanian 
shales of the Spoon Formation. The lake, which was formed by 
damming Horseshoe Creek, serves as a recreational fishing area. 
The rugged topography here south of the Shawneetown Fault 
contrasts sharply with the extremely flat Saline River valley. 
This area is part of the Shawnee Hills Section of the Interior 
Low Plateaus Province, which is often referred to as the "Illinois 
Ozarks". 
The rugged terrain and high relief are the result of differ-
ential erosion of the folded and faulted Mississippian and Pennsyl-
vanian sedimentary rocks which underlie the area. The shales and 
limestones which erode easily underlie the valleys, while the more 
resistant sandstones form the ridges. Some of the valleys are also 
develQped along faults. · 
Leave parking area. 
0.3 49.4 Y-inte·rsection. Bear right. 
0~15 49.55 Entrance to conservation area. !-intersection. Turn left. 
0.05 49.6 
0.5 50.1 
o.z 50.3 
N 
T-intersection. Continue straight ahead. 
T-road intersection in Horseshoe. Turn left (west). 
Stop 4. 
FENCES. 
~ 
GJ 
> 
i!2 
GJ 
c::l 
•r-f 
..... 
Abandoned Horse&hoe Quarry. PLEASE DO NOT CLIMB THE 
Follow open lane back into the quarry entrance. 
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~ 
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& GJ GJ ~ 
GJ t,) 
0 
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GJ 
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$.t 
~ s 
Figure 2. Generalized cross section across Shawnaetown Fault through Horseshoe. 
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About 200 feet of Mississippian rocks of the Valmeyeran Series 
are exposed in this quarry in a fault block within the Shawneetown 
Fault zone (See Fig. 2 on page 10). The block has been upthrown 
more than 3000 feet relative to the north side of the fault, as 
indicated by deep wells on the north side of Saline Valley in which 
the same rocks occur 3700 feet lower. During faulting the block 
was also tilted, so that the rocks now dip about 65 degrees toward 
the southwest. 
Weathering has produced silicification (replacement by silica) 
of these sedimentary rocks, which were originally calcareous siltstones, 
shales, and limestones. The rocks are almost barren of megascopic 
fossils. They were once quarried for roadstone and are still a 
potential source of this material. The silicified rock is very 
durable, and its highly fractured character makes it easy to quarry. 
1.25 51.55 Mississippian quartzite exposed on both sides of roadcut. 
0.35 51.9 Bridge. 
1.0 52.9 
0.1 53.0 
0.3 53.3 
T-road intersection. Continue straight ahead. 
Stone bridge. Sulphur Springs Creek. 
T-road intersection. Bear left. Note abandoned strip mine area on 
the right. 
0.35 53.65 Y-intersection. Bear right. T-road. Continue ahead (southwest). 
About three-tenths of a mile up the road to the left is an outceop 
of Kinkaid Limestone in an old quarry. The fossil collecting here 
is very good, but unfortunately we will not have time to stop here 
today. 
The mine on the right is in the Davis and DeKoven Coals which 
lie below the No. 5 and No. 6 Coals that we have seen being mined 
elsewhere today. 
0.75 54.4 T-road intersection. Continue straight ahead. 
0.4 54.8 
0.4 55.2 
0.3 ss.s 
Note the high sandstone bluffs on the left. 
T-road intersection. Turn left at sign pointing to Stone Face. 
Enter Old Stone Face parking area. Park as far right or left of 
the roadway as possible to keep an open lane for traffic. Be 
careful not to get stuck in the ditches. 
Stop 5. Old Stone Face. 
Follow path and stairs from parking area. At top of stairs 
turn right. DO NOT ATTEMPT TO SCALE THE CLIFF. DO NOT GET TOO 
CLOSE TO THE CLIFF EDGE WHEN ON TOP. DO NOT THRml ROCKS OR PEBBLES 
OVER THE EDGE. 
The Old Stone Face is one of the best known natural wonders of 
southern Illinois. It is located on the western face of Cave Hill 
0.0 55.5 
0.5 56.0 
0.15 56.15 
0.05 56.2 
0.25 56.45 
0.45 56.9 
0.4 57.3 
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at art eievation o£ about 730 . feet above sea level. The bluff affords 
a ~gnificeht vi~w to the north and west overlooking the Saline River 
valley some 350 feet below. 
The sheer cliff into which the Old Stone Face has been carved·: 
by weathering processes consists of massive, cross-bedded sandstone. 
This sandstone is the Pounds Sandstone Member of the Pennsylvanian 
Caseyville Formation. The Pounds Sandstone is typically conglomeratic. 
Certain zones are more conglomeratic than others, but rounded quartz 
pebbles are widely scattered throughout the rock. The sandstone is 
about 100 feet thick here. 
Below the bluff in the valley bottom is a strip mine operating 
in the Davis (lower) and DeKoven Coal Members. These coals normally 
occur 450-500 feet above the Pounds Sandstone Member. Here, however, 
because of vertical displacement of almost 1,000 feet along the 
Shawneetown Fault eone, the top of the sandstone lies nearly 500 feet 
above the base of the Davis Coal Member. 
Leave Stone Face parking area. 
T-road intersection. Turn left. 
Small bridge. 
Small bridge. 
T-road intersection. Continue straight ahead. 
t-road intersection. Turn left at sign pointing to Route 34. 
Stop 6. View of the Caseyville Cuesta. 
Toward the east is an excellent view of the Caseyville Cuesta, a 
prominent homoclinal ridge of resistant Pennsylvanian sandstone. This 
feature has formed through a combination of processes, including 
uplift along the ·shawneetown Fault and erosion of the upturned 
sedimentary strata on the flanks of the Eagle Valley Syncline (See 
Figure 3). For the remaining part of the i~inerary we shall proceed 
around the rim of the cuesta, stopping at several places along the 
escarpment. 
The Eagle Valley Syncline was formed during the same crustal 
disturbance that formed the Shawneetown Fault and the other diastrophic 
features in this area. A syncline is a fold in which the sedimentary 
strata have been bowed down by compressive forces. The Eagle Valley 
Syncline is a broad downfold rather flat at the bottom, so its axis 
is poorly defined. The fold is deepest and widest near the Ohio River, 
and it becomes shallower and narrower toward the west. Its axis turns 
southwestward at its western end, and the fold dies out southwest of 
Herod. 
Along the axis of a syncline that has been eroded, the youngest 
folded rocks crop out. Because of this, a large body of Upper 
Pennsylvanian rocks has been preserved in Eagle Valley south of the 
Shawneetown Fault. These rocks contain several coals of minable 
thicknesses, and in several places the Harrisburg, Davia, DeKoven Coals 
have been strip mined along their outcrops. 
Figure 3. GENERALIZED CROSS-SECTION FROM EQUALITY TO HIGH KNOB 
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0.25 57.55 ·T-road intersection. Village of Somerset. Continue straight ahead. 
0.25 57.8 T-road intersection. Coutinue straight ahead. 
0.4 58.2 Right turn. 
0.2 58.4 Bridge. 
0.1 58.5 Large culvert. 
0.25 58.75 Note sandstone cropping out in the hillside. 
0.25 59.0 Crossroads. Turn left and follow sign to Route 34. 
0.5 59.5 Stone culvert. 
0.4 59.9 DANGER. NEW BRIDGE UNDER CONSTRUCTION. Turn left if the detour is 
still in effect. 
0.3 60.2 Bridge. 
0.3 60.5 STOP. Route 34. Turn left. 
2.1 62.6 Wamble Mountain on the left. Wamble Mountain is an outlier of Battery 
Rock Sandstone of the Pennsylvanian Caseyville Formation. It occurs 
on the northwest limb of Horton Hill Anticline. 
1.0 63.6 Outcrops of the Mississippian Chester Series in the small valley on 
the left. 
1.45 65.05 Entering village of Herod. Proceed with CAUTION. 
0.05 65.1 Notice the outcropping cross-bedded Pennsylvanian sandstone on the 
right. 
0.35 65.45 Bridge. 
1.15 66.6 On the left note the rocks dipping about 15° southeast. 
0.9 67.5 Take blacktop road on left to Karbers Ridge. 
2.9 70.4 T-road intersection. Turn left at sign pointing to Garden of the Gods. 
0.45 70.85 Note the rocks in the roadcut dipping fairly steeply to the north. 
0.2 71.05 Kinkaid Limestone is exposed in the roadcut on the right. 
0.75 71.8 Note the cross-bedded sandstone in the right side of the roadcut. 
0.05 71.85 T-road intersection. Turn left ·on road to Garden of the Gods. 
1.3 73.15 Enter Garden . of the Gods parking area. Dtive left around the oval for 
parking or continue right for parking near the camping and picnic 
grounds. Be careful of soft shoulders. 
0.15 73.3 Stop 7. Garden of the Gods recreation area. 
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The rock unit exposed here is the Pounds Sandstone of the 
Caseyville Formation. The sandstone dips toward the north at about 
5 degrees. 
Weathering and erosion of the sandstone has produced a variety 
of bizarre forms which enhance the natural beauty of the area. The 
Garden of the Gods is becoming one of Illinois' most popular tourist 
attractions. 
The Pounds Sandstone exposed here is massive and cross-bedded, 
but it is not as conglomeratic as it is at Stone Face. The joints are 
widely spaced, and large blocks of sandstone have slumped due to 
undercutting of the weak underlying shale beds. 
An interesting feature of the Pounds Sandstone here is the 
strangely contorted appearance of the outcrop surfaces. These 
contortions are large-scale "liesegang rings" which have formed by 
differential cementation of the sandstone by iron oxide. The bands 
are more resistant to weathering than the normal sandstone, and they 
stand out in bold relief on outcrop surfaces. On the scarp face 
immediately south of Fat Man's Squeeze the bands are beautifully 
developed, and one can actually walk along some of them across the 
cliff face. 
Liesegang structures are common in sedimentary rocks. They form 
by diffusion of salts (in this case iron oxide) through the body of 
the rock. Migration occurs along several fronts from numerous centers, 
and the salts become concentrated in a series of concentric bands. 
If you examine the outcrops closely, you will see that the bands 
cut across primary structures such as cross-bedding. 
End of Field trip 
Drive carefully on your way home. 
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SYSTEM 
QUATER-
NARY 
GENdlALIZED GEOLOGIC COLUMN - CARRIER MILLS AREA 
SERIB:S 
PLEIST-
OCENE 
GROUP FORMATION 
Modesto Fm. 
Carbondale Fm. 
Spoon Fm. 
REMARKS 
Loess, alluvium, Pleistocene lake 
beds 
Mainly shale and sandstone, some 
thin limestones, black shale; 
New Haven Coal 
MaiQly sandstone and ~h~le. 
·Important minable co<ll~ ar~ the 
Herrin (No.· 6)" CoCJl, B.r!ar Hill 
(No. SA) Coal, ijarrispurg (No. 5) 
Coaic Anvil . Rock . Sandst~ne. · 
Mainly shale, sandstone, thin lime-
stone. Dekoven and Davis Coals. 
--------~-------------~----------------------------
Abbott Pm. MUrray Bluff Sandstone Grindstaff Sandstone 
1·---------f.------------------
Caseyville Fm. Pounds Sandstone 
Battery Rock Sandstone 
1------~-------;--------~-------------+-----------------------.....-.----------
-----
Alternating sandstone, 
limestone-shale formations 
CEDAR Downeys Bluff Ls Calcareous shales, siltstone, 
Yankeetown Ss. limestone 
1 _ __ B_L_UF_F __ +~R~~:n~a~.u~:l~t~Ls~----~------------------------------
Aux Vases Ss. Fine-grained, calcareous sandstone 
Ste .Genevieve Ls 
Sale(~) Ls. 
Harrodsburg Ls. 
Fort Payne Fm. 
White to gray limesto?e, 
crystalline, oolitic 
Gray to black argillaceous lime-
stone, dolomitie limestone, some 
chert 
Crinoidal, bryozoan limestone 
Calcareous siltstone, silty lime-
stone, cherty 
•·----------+---------------------~ .. -Sprin2ville Sh. Greenish grav shale~ glauconitic r---------;------....--~-----~~~~~~~~~~~~~~~~~~~~~~~~=~~--
NEW 
ALBANY Carbonaceous, bituminous shale I DEVONIAN UPPER I 
------'"""--------..;._ ____ ____:~---------~-------------------·-· ·.J 
• 
Shale, gray, sandy at top; contains marine fossils and ironstone 
concretions especially in lower part. 
Limestone; contains marine fossils. 
Shale, black, hard, laminated; contains large spheroidal concre-
tions ("Nigger heads") and marine fossils. 
Limestone; contains marine fossils. 
Shale, gray; pyritic nodules and ironstone concretions common at 
base; plant fossils locally common at base; marine fossils rare. 
Coal; locally contains clay or shale partings. 
Underclay, mostly medium to light gray except dark gray at top; 
upper part noncalcareous, lower part calcareous. 
Limestone, argillaceous; occurs in nodules or discontinuous beds; 
usually nonfossiliferous. 
Shale, gray, sandy. 
Sandstone, fine-grained, micaceous, and siltstone, argillaceous; 
variable from massive to thin-bedded; usually with an uneven 
lower surface. 
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